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(57) Abstract 

A robot arm comprises an assembly (6) rotatable relative to a part (2) of the ami about an axis extending at an angle to a longitudinal 
axis of the arm part, said assembly comprising a drive unit (8) and a member (9) driven by the drive unit. A cable (35. 36) comprising one 
or more lines for communication of energy for driving and/or control purposes extends between the ami part (2) and the drive unit (8). The 
assembly (6) comprises an axle pin (13) rotatably supported relaUve to the ami part (2). The cable extends in a space (48) prtividttl in the 
assembly and comprising a firet part space (49) provided in the axle pin (13). the cable being coiled in scrcw-llne-shape m said first part 
space, and a second part space (50), in which the cable extends inxn the first part space (49) to the drive unit TTw two part spaces (49. 
50) arc separated from each odicr in a scaled manner by means of a separation clement (51) which has first sealing members for adjoming 
scalingly to a wall delimiting the space and second members for sealed passage of the cable. 
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5 A device in a robot arm 

FIELD OF THE INVENTION AND PRIOR ART 

The present invention is related to a device in a robot arm 
10 of the kind coinprising an assembly rotatable in relation to 
a part of the arm about an axis extending at an angle to a 
longitudinal axis of the arm part, said assembly comprising 
a drive unit and a member driven by said drive unit, at 
least one cable comprising one or more lines for communica- 
15 tion of energy for driving and/or control purposes extending 
between the arm part and the drive unit, said assembly com- 
prising an axle pin rotatably supported relative to th^ arm 
part, the cable extending, between the arm part and the 
drive unit, in a space provided in the assembly, said space 
20 comprising a first part space provided in the axle pin, the 
cable being coiled in screw-line-shape in said first part 
space . 

Such a device is described in our Swedish patent No. 

25 9000697-4. In this prior device, the cable extends out of 
said space through an opening formed in a wall of the space 
and from this opening exteriorly of the assembly to a lead- 
through, in which the cable is introduced into the drive 
unit. Thus, the cable will be exposed outwardly between said 

30 opening and the lead-through, which means a less satisfac- 
tory protection for the cable. The exposed extent of the ca- 
ble exteriorly of the assembly means, furthermore, that it 
would be more difficult to efficiently seal the interior of 
the drive unit relative to the surroundings. This involves 
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difficulties in achieving such a high class of tightness, 
which would be desirable in this connection. 

OBJECT OF THE INVENTION 

5 

The object of the invention is to devise constructive ways 
to provide possibilities for achieving, while maintaining a 
design as uncomplicated as possible, an improved design as 
far as cable protection and cabling tightness are concerned. 

10 

SUMMARY OF THE INVENTION 

The object of the invention is achieved by designing the de- 
vice so that the space in the assembly comprises a second 

15 part space, in which the cable extends from the first part 
space to the drive unit, and that the two part spaces are 
separated from each other in a sealed manner by means of a 
separation element, the separation element and a wall delim- 
iting the space being adapted to sealingly adjoin to each 

20 other and the separation element and the cable being adapted 
to sealingly adjoin to each other whereas the cable pene- 
trates the separation element. 

Thus, the cable will run well protected within the space 
25 formed by the two part spaces whereas the separation element 
efficiently provides for the required tight separation of 
the part spaces from each other. Expressed in other words, 
the cable will, accordingly, be adequately separated from 
the surroundings in the second part space, which means that 
30 contamination cannot enter the interior cf the drive unit 
via the second part space, in which the cable extends in a 
well protected manner. 

According to a preferred embodiment, the separation element 
35 has one more first annular sealing members adapted for seal- 
ing against the inside of the first part space. 
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According to a particularly preferred embodiment of the in- 
vention the separation element has the character of a cup- 
shaped body, in the wall of which a passage for the cable is 
5 provided . 

Further features and developments of the invention are dealt 
with in the appended claims and the following description. 



10 BRIEF DESCRIPTION OF THE DRAWINGS 

With reference to the enclosed drawings, a more specific de- 
scription of an embodiment example of the invention follows 
hereinafter. 

15 

In the drawings: 



Fig. 1 is a diagrammatical view of a robot arm designed in 
accordance with the invention, 

20 

Fig. 2 is a view of a portion of the arm according to Fig. 

1 in a somewhat larger scale and in a partly cut 
condition, 

25 Fig. 3 is an enlarged view of a detail of Fig- 2 in a cut 
state, 

Fig. 4 is an enlarged detail also appearing in Fig. 3, 

30 Fig. 5 is a view illustrating components separated from the 
robot arm and shown in an even larger scale, and 



Fig. 6 



is a view from above of the componen::s appearing in 
Fig . 5 . 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

The robot arm illustrated in Fig. 1 is intended to be in- 
cluded in an industrial robot, for instance of the type 
5 shown in ABB magazine 1989, No. 1, pages 3-10. The robot arm 
comprises a rear part 1 and a forward part 2 supported in 
the rear part, said forward part 2 being rotatable relative 
to the rear part about a longitudinal axis 3 of the arm. A 
motor denoted 4 may serve for this rotation, said motor act- 
io ing on the arm part 2 via a suitable transmission 5 in a 
manner well-known per se within this art. It is pointed out 
that the robot arm 1 is intended to form an outer robot arm 
of an industrial robot in a manner known within the art. 

15 The forward arm part 2 comprises at its outer end portion an 
assembly generally denoted 6. This assembly is rotatable 
about an axis 7 extending at an angle, preferably a substan- 
tially right angle, to the longitudinal axis 3 of the robot 
arm. The assembly 6 is also denominated tilt in that it may 

20 be said to be tiltable relative to the arm part 2. The as- 
sembly 6 comprises a drive unit 8 and a member 9 driven by 
the drive unit. In the embodiment described the drive unit 8 
is conceived to consist of an electric motor, the output 
shaft 10 (Fig. 3) of which puts the member 9 in rotation via 

25 a reduction gear 11, for instance in the form of a planatary 
gear. The member 9 is in practise conceived to be rotatable 
about an axis extending at an angle, preferably a substan- 
tially right angle, to the axis 7 of rotation of the assem- 
bly 6. It is suitable, although not necessary, that the axis 

30 of rotation of the member 9 is substantially parallel to the 
output axle 10 of the motor. The member 9 has suitably the 
character of a carrier or attachment for any suitable tools 
or working implements desired be operated by means of the 
robot . 

35 
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The outer end portion of the forward arm part 2 may be said 
to consist of a wrist, comprising a wrist housing 12 with a 
fork-like extension, in which the wrist assembly 6, the 
tilt, is supported. 

5 

The assembly 6 is rigidly connected to two axle pins 13, 14 
placed in line with each other, said axle pins being rotata- 
bly supported in those two forks of the wrist housing which 
are denoted 15 and 16 respectively in Fig. 1 by means of 
10 bearings 17 and 18 respectively. 

It is indicated in the example that the suspension of the 
assembly 6 on the axle pins 13, 14 have been obtained by 
means of two flanges 19, 20 arranged on opposite sides of 

15 the mantle surface of the motor. These flanges are in the 
example illustrated as being arranged in one piece with one 
end gable 21 of the motor housing. The side flanges 19, 20 
and the end gable 21 form, accordingly, an U-shaped (fork- 
like) flange structure in this example, an open gap 22 being 

20 left between the side flanges and the mantle part 23 of the 
motor housing. Expressed in other words, the mantle part 23 
of the motor housing is, in the example, inserted in its 
place and secured between the flanges 19, 20. 

25 The mantle part 23 of the motor housing is in the embodiment 
illustrated formed by an extruded aluminium profile. In a 
manner more closely described in our previous Swedish patent 
No. 9000697-4, this profile may be provided with longitudi- 
nally extending holes for securing bolts securing the mantle 

30 part 23 to the end gable 21. 

The end gable 21 of the motor housing is formed with an axi- 
ally protruding collar 24 and axially directed screw holes 
(not shown) are arranged about the periphery and intended to 
35 co-operate with screws 25 for fixing the reduction gear 11 
to the end gable 21. Rotation of the assembly 6 about its 
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axis denoted 7 is obtained by means of a drive motor 26. 
This motor acts in a force applying manner on the assembly 
6 via a transmission generally denoted 27. This transmission 
is in the example illustrated as comprising a bevel gear 
5 wheel 28 fixed on the axle of the motor 26, said bevel gear 
wheel being in engagement with a bevel gear wheel 29, which 
is secured to an axle 30 rotatably supported in the wrist 
housing 12, said axle 30 extending perpendicularly to the 
axis 3 of rotation of the forward arm part 2. One end por- 

10 tion of the axle 30 is provided with a gear 31 in engagement 
with an intermediate wheel comprising two coaxial and mutu- 
ally rigidly connected gear wheels 32 and 33, said interme- 
diate wheel being in engagement with a gear wheel 34, which 
is connected, for example shaped in one piece, in such a 

15 manner that it is secured against relative rotation to the 
previously mentioned axle pin 14, which forms a part secured 
against rotation relative to the assembly 6. 

Also the motor 26 is in the example conceived to be an elec- 
20 trie motor. 

Fig. 2 illustrates that a cable generally denoted 35, which 
comprises one or more lines for communication of energy for 
drive and/or control purposes, extends in a channel formed 

25 along the arm part 2- This channel is closed outwardly by 
means of one or more caps, cover members etc. 37. As will be 
described later, two cables 35, 36 extend in a parallel re- 
lation in this example. However, only one of these cables 
appears in Fig. 2. The cables comprise in reality a number 

30 of lines communicating electric driving energy to the motor 
8 and also electrical signals required for adequate control 
of the motor 8 and the tool carrier 9 driven by the motor. 
The cable 35 is illustrated in Fig. 2 as coupled to a cou- 
pling member 38 arranged within the arm part 2. One or more 

35 cables 39 arrange for the motor 26 also adjoin to this cou- 
pling member 38. 
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As is more clearly apparent from Figs. 3-6 the cables 35, 36 
extend from the coupling member 38 to a place 40 adjacent to 
the fork-like outer end of the arm part 2. At this place 40, 
5 the cables 35, 36 (see in particular Fig. 6) are fixed rela- 
tive to the arm part 2. There are, in reality, as appears 
from Fig. 6, two fixing points 40a and b at the place 40 to 
achieve adequate anchorage and holding of the cables 35, 36. 
More specifically the cables 35, 36 are secured by means of 

10 diagrammatically indicated securing members 41. These may 
for instance have the character of tightening members, e.g. 
such band-like tightening members which within the art are 
popularly denoted "bundle straps". These securing means 41, 
the nature of which also is indicated in Fig 5, operate more 

15 specifically such that they secure the cables 35, 36 rela- 
tive to a holding element 42, which in its turn is secured 
to the outer end of the arm part 2, for instance by being 
screwed to the same by means of screws protruding through 
holes 43 indicated in Fig. 6. As appears from Figs. 4 and 5, 

20 the holding element 42 has a Z-shaped profile with a first 
flange abutting against the arm part 2, a second flange ly- 
ing over the cables 35, 36 and a web 44 comprising an open- 
ing 45 for passage of the cables 35, 36. In the flange of 
the holding element 42 which lies over the cables 35, 36, 

25 openings 46 are provided, through which the previously de- 
scribed tensioning straps my be threaded so as to clamp the 
cables relative to the holding element 42. 

The two fixing points just described are distinguished in 
30 Fig. 6 with the letter additions a and b respectively. Two 
such fixing points 40a and 40b are desirable since the ca- 
bles then are secured in that curved shape which is aimed 
at, and which is more clearly apparent from Fig. 6. One sin- 
gle fixing point such as the one denoted 40a would, however, 
35 be sufficient. 
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Between said fixing point 40a relative to the arm part 2 and 
a point denoted 47 in Figs. 3 and 4 on the drive unit 8, the 
cables 35, 36 extend in a space 48 provided in the assembly 
6, said space comprising a first part space 4 9 formed in 
5 the axle pin 13, the cables 35, 36 being coiled in screw- 
line-shape in said first part space. 

As is clearly apparent from Figs. 3 and 4, that space in the 
assembly 6 which is generally denoted 48 comprises a second 

10 part space 50, in which the cables 35, 36 extend from the 
first part space 49 to the point 47 on the drive unit 8. The 
two part spaces 49, 50 are separated from each other in a 
sealed manner by means of a separation element 51, which has 
first members 52 for sealingly adjoining to a wall delimit- 

15 ing the space 48 and second members 53 for sealed passage of 
the cables 35, 36. 

As is clearly apparent from Figs. 5 and 6, each of the two 
cables 35, 36 are coiled or wound in its own screw-line- 

20 shaped formation. These screw-line formations has the pur- 
pose to allow the assembly 6 to be rotated reciprocatingly 
about the axis denoted 7 without excessive force influences 
on the cables. Expressed in other words, the assembly 6 
should be able to be rotated in opposite directions about 

25 the axis 7 from a neutral position, the screw line formation 
formed by an individual cable 35, 36 being allowed to in- 
crease its diameter on rotation in one of the directions, 
whereas the screw line formation on rotation in the other 
direction is allowed to reduce its diameter. 

30 

The first sealing member 52 of the separation element 51 is 
annular for sealing against the inside of the first part 
space 49. It is preferred that the sealing member 52 is 
formed by an 0-ring provided in a peripheral grove formed in 
35 the separation element 51. 
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The separation element 51 is preferably formed by a cup- 
shaped body, in the wall of which passages for the cables 
35, 36 are provided. The members 53 for sealed passage of 
the cables through the separation element 51 comprise in 
5 this embodiment openings 54 and a respective sealing compo- 
nent 55 for sealing connection between the circumference of 
the cables 35, 36 and such portions 56 of the separation 
element 51 which delimit the openings 54. These portions 56 
are more specifically formed by tubular portions, the 
10 through holes of which form the just mentioned openings 54. 

The sealing components 55 are formed by hose pieces of 
flexible nature. These hose pieces adjoin sealingly against 
the circumference of the cables 35, 36 and are arranged so 
15 that they engage the tube portions 56 exteriorly in a seal- 
ing manner. These tube portions 56 have parts protruding 
into the interior of the separation element 51, the hose 
pieces being threaded onto said parts. 

20 The second part space 50 comprises a portion, in which the 
cables 35, 36 extend substantially perpendicularly relative 
to the axis 7 of rotation between the assembly 6 and the 
arm part 2. 

25 The second part space 50 is delimited outwardly from the as- 
sembly 6 by means of the separation element 51 and one or 
more cover members 57 arranged on the assembly 6. As appears 
from Fig. 4, these cover members 57 are connected sealingly 
to the drive unit 8, each other and the axle pin 13/ flange 

30 19 so that the second part space 50 becomes closed off in a 
substantially sealed manner in a direction towards the sur- 
roundings. Expressed in other words, the separation element 
51 will prevent contaminations from entering the same via 
the part space 49. For the rest, the cover members 57 will, 

35 in co-operation with parts of the assembly 6, separate the 
part space 50 outwardly so that contaminations, which could 
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jeopardise the operation of the drive unit 8 by moving from 
the part space 50 further into the drive unit, cannot enter 
into the part space 50, Thus, even if the cables 35, 36 in 
the transition between the part space 50 and the interior of 
5 the drive unit 8 proper would be provided with a sealing, 
the occurrence of the sealing cover members 57 will, never- 
theless, provide an increased safety against undesired in- 
troduction of contaminations, apart from the fact that the 
cover members 57 also involve efficient protection for those 
10 parts of the cables 35, 36 which extend through the part 
space . 

The design according to the invention with part spaces 49, 
50 and the separation element 51 separating these part 

15 spaces involves important advantages concerning protection 
and sealing and is, furthermore, simple as to its construc- 
tion and as far as assembly/disassembly is concerned. The 
separation element 51 may be conveniently introduced into 
the part space 49 provided in the axle pin 13 and again 

20 withdrawn from this part space by a displacement movement 
parallel to the axis of the axle pin 13. It is pointed out 
that the separation element 51 and the part space 49 in the 
preferred embodiment have a cross-sectionally substantially 
circular shape. It is pointed out that the separation ele- 

25 ment 51 could be fixed in relation to the assembly 6 by 
means of suitable fixing members, e.g. such as one or more 
screws 58 (Fig. 5) protruding into a threaded hole in a wall 
forming a bottom of the part space 4 9, said wall being 
formed, in the example, by the flange 19. The separation 

30 element 51 may then comprise means 59, which in co-operation 
with corresponding means of the assembly 6 function center- 
ing on the separation element in the part space 49. The 
means 59 may consist of a projection receivable in a recess 
in the bottom of the part space 49. Furthermore, the separa- 

35 tion element has members 60 for locking the element against 
rotation. These members may comprise one or more projections 



wo 97/47441 



11 



PCT/SE97/01016 



60 receivable in corresponding recesses in the bottom of the 
part space 49. 

It is evident that the invention described is not only re- 
5 striated to the embodiment given as an example. Thus, many 
modifications may be made within the scope of the enclosed 
claims. For instance, it is pointed out that the embodiment 
described as far as the flanges 19, 20 and the motor mantle 
23 received therebetween are concerned in no way is critical 

10 to the idea of the invention. Thus, the more specific design 
of the assembly 6 in this regard may be modified as desired. 
The intermediate gap 22 may for instance be avoided. Depend- 
ing upon such modifications, the cover members 57 may eas- 
ily be modified so that the part space 50 delimited by them 

15 in combination with the assembly 6 for the rest becomes 
suitable for allowing passage of the cables 35, 36 from the 
first part space 49 into the interior of the drive unit 8 in 
a manner which is sealed relative to the surroundings. In 
the embodiment example it is illustrated that the sealing 

20 member 52 is formed by a separate part arranged on the sepa- 
ration element 51. It is pointed out that the sealing ele- 
ment 52 could be provided in one piece with the separation 
element 51, for instance as a sealing lip of elastic mate- 
rial formed on the separation element. According to another 

25 alternative, an annular sealing member 52 could instead be 
arranged in the axle pin 13, for instance in a grove formed 
in the axle pin, the separation element - 51 possibly having 
a smooth external portion intended to seal against the seal- 
ing member provided in the axle pin. As far as the sealing 

30 connection between the cable 35, 36 and the separation ele- 
ment 51 is concerned, the separation element 51 proper could 
be designed to directly seal against the cable or cables 35, 
36 as a consequence of the separation element comprising 
sealing members formed in one piece with the separation 

35 element and adapted for sealing contact with the cables. Ac- 
cording to an alternative embodiment, the cables themselves 
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could be provided with sealing members adapted to seal rela- 
tive to such portions of the separation element which are 
located around openings in the separation element. Also 
other detail modifications will appear obvious to men 
skilled in the art after study of the directives given 
herein. Such modifications are included within the scope of 
the invention. 
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Claims 

1. A device in a robot arm (1, 2) comprising an assembly (6) 
rotatable in relation to a part (2) of the arm about an axis 

5 (7) extending at an angle to a longitudinal axis (3) of the 
arm part, said assembly comprising a drive unit (8) and a 
member (9) driven by said drive unit, at least one cable 
(35, 36) comprising one or more lines for communication of 
energy for driving and/or control purposes extending between 

10 the arm part (2) and the drive unit (8), said assembly (6) 
comprising an axle pin (13) rotatably supported relative to 
the arm part, the cable (35, 36) extending, between the arm 
part and the drive unit, in a space (48) provided in the 
assembly, said space comprising a first part space (49) 

15 provided in the axle pin (13), the cable (35, 36) being 
coiled in screw-line-shape in said first part space, 
characterized in that the space (48) in the assembly 
comprises a second part space (50), in which the cable 
extends from the first part space (49) to the drive unit, 

20 and that the two part spaces (49, 50) are separated from 
each other in a sealed manner by means of a separation 
element (51), the separation element (51) and a wall 
delimiting the space being adapted to sealingly adjoin to 
each other and the separation element (51) and the cable 

25 (35, 36) being adapted to sealingly adjoin to each other 
whereas the cable penetrates the separation element. 

2. A device according to claim 1, characterized in that the 
separation element (51) has one or more first annular seal- 

30 ing members (52) for sealing against the inside of a wall of 
the first part space (49) . 

3. A device according to claim 1 or 2, characterized in that 
the first sealing members (52) comprise an 0-ring, 
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4 . A device according to any preceding claim, characterized 
in that the separation element (51) is formed by a cup- 
shaped body, in the wall of which a passage (54) for the ca- 
ble is arranged, 

5 

5. A device according to any preceding claim, characterized 
in that second sealing members (53) for sealed passage of 
the cable through the separation element comprise an opening 
(54) provided in the separation element and a sealing compo- 

10 nent (55) for sealing connection between the circumference 
of the cable and such a portion (56) of the separation ele- 
ment which delimits the opening. 

6. A device according to claim 5, characterized in that the 
15 opening (54) in the separation element is provided in a tu- 
bular portion (56) of the separation element (51) . 

7. A device according to claim 6, characterized in that the 
sealing component (55) is formed by a hose piece sealingly 

20 adjoining to the circumference of the cable and engaging 
sealingly externally of the tubular portion (56) . 

8 • A device according to any preceding claim, characterized 
in that the second part space (50) comprises a portion in 
25 which the cable extends substantially perpendicularly rela- 
tive to the axis (7) of rotation between the assembly (6) 
and the arm part (2) . 

9. A device according to any preceding claim, characterized 
30 in that the second part space (50) is delimited outwardly 
from the assembly by means of the separation element (51) 
and one or more cover members (57) provided on the assembly. 
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